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AMERICAN NATURALIST 

Vol. XXIII. OCTOBER, 1889. 274. 

SYNOPSIS OF THE FAMILIES OF VERTEBRATA. 

BY E. D. COPE. 

TN the following pages the attempt is made to bring together 
the information which we possess as to the characters of the 
divisions of the Vertebrata above families which are available for 
the determination of their relations by the paleontologist. These 
characters must be of the first importance to the discovery of the 
phylogenies, since the soft parts are unavailable. It is, however, 
true that the relations of these to the hard parts are close enough 
to render our inferences from the latter generally safe. Fortunately, 
also, the living remnants of extinct groups are sufficiently 
numerous to enable us to check our studies of the osteology. 
Thus we have the Branchiostoma, the lampreys, the Ceratodus and 
Lepidosiren, the Sphenodon, and the Monotremata, to which to 
refer when we desire to learn approximately the characters of the 
soft anatomy of ancient forms. 

All the characters of the various divisions are not given. In 
fact, when all extinct forms come to be known, no division is 
likely to be defined by more than one character. At present 
several characters may be often ascribed to various divisions, but 
one of these will ultimately prove to be the essential one. It is 
the object of the present synopsis to bring these definitive char- 
acters into prominence ; hence they are always stated first. The 
method of keys is adopted as the most perspicuous method 
of exhibiting them. 

We are embarrassed in the endeavor to present the relations of 
the earliest and lowest Vertebrata by a want of knowledge of their 
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structure, and by the absence from our collections of numerous 
intermediate forms which must have existed. Until our knowl- 
edge is more complete the arrangement, especially of the contents 
of the class Agnatha, must be regarded as largely provisional. 

The ossification of the skeleton of the Vertebrata has developed 
first on the exterior of the head and body, and in the sheath of 
the chorda dorsalis, and has then penetrated inwards. The 
limbs have preceded in time the arches (scapular and pelvic) to 
which they are, in the higher forms, attached. Hence we find in 
such genera as Cephalaspis and Bothriolepis, pectoral limbs with- 
out a scapular arch, but with merely dermal ossifications to which 
they are attached. This is parallel to the general absence of 
pelvic arch in most fishes. The limbs themselves are supposed to 
be radial ossifications in primitive longitudinal folds of the body 
integument, some of which remain in large part, as the dorsal 
fin of various fishes ; while more frequently but few of the radii 
remain, as in the limbs of most Vertebrata. 

The branch Vertebrata is divided into the following super- 
classes : 
No skull nor skeleton ; notochord short, anterior, 

temporary ; nervous center a longitudinal cord ; Hemichorda. 
No skull nor skeleton ; notochord caudal only ; 

nervous center a ganglion ; Urochorda. 

No skull ; notochord extending throughout the 
body, included in a membranous sheath, as is 
the cord-like nervous axis above it ; Cephalochorda. 

A cartilaginous or bony skull and skeleton, which 
extends throughout the body ; central nerv- 
ous system a longitudinal cord terminating 
in a brain within the skull ; Craniata. 

HEMICHORDA. 

There is but one class of Hemichorda. 
Not metameric ; no mantel ; respiratory fissures 
on each side of the pharynx ; alimentary 
canal with openings at opposite extremities 
of body ; Enteropneusta. 
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ENTEROPNEUSTA. 

But one order of this class is yet known. 
No appendages to- the body except an oval 

mass extending in front of the head; Helminthophya. 

The order Helminthophya embraces but one family, the Bal- 
anoglossidse. 

UROCHORDA. 

There is but one class of Urochorda ; viz. : 
Not metameric; a mantel covering the body; respiration 

pharyngeal ; heart distinct, saccular ; Tunicata. 

TUNIC AT A. 

There are two orders of Tunicata. 
Inhalent and exhalent openings close together; ali- 
mentary canal elongate; Ascidice. 
Inhalent orifice and anus at opposite extremities ; ali- 
mentary canal crowded into a body termed a 
nucleus ; Thaliacea. 
To the Ascidice belong the families Appendiculariidas, Clavel- 
linidae, Ascidiidae, Botryllidae, Didemnidse, Polyclinidae, and Py- 
rosomida^. To the Thaliacea are referred the families Salpids 
and Doliolidse. 

CEPHALOCHORDA. 

The only class of the Cephalochcrda is the following : 
No mantel ; walls of the body muscular myotomes ; 
no jaws nor extremities ; pharyngeal walls fis- 
sured ; heart a longitudinal vessel, which gives 
off branchial vessels, which unite into an aorta; 
a liver and vena cava present ; Acrania. 

Of the class A CRANIA but one order as yet know. 
Pharyngeal fissures enclosed externally by a fold of 
the integument, which encloses a chamber 
(atrium) which opens inferiorly; openings of 
alimentary canal at opposite extremities; heart 
tubular ; Leptocardii. 

The only family of the Leptocardii is the Branchiostomidse. 
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CRANIATA. 

I. No lower jaw nor pectoral arch. 

Internal skeleton not ossified ; Agnatha. 

II. Lower jaw and pectoral arch present. 

a. Basicranial axis not ossified ; vertebral column con- 
sisting chiefly of intercentra. 
Limbs represented by many-radiate fins, which are 
also present on the median lines of the body ; 
a coracoid bone ; heart with two chambers ; no 
internal nares; Pisces. 

Limbs consisting of one basal element, two propodials, 
and metapodials and digits ; no median fins ; no 
opercular bones ; a coracoid ; heart with three 
chambers ; two occipital condyles ; internal 
nares ; Batrachia. 

aa. Basicranial axis ossified ; vertebral column consists 
ing chiefly of centra. An amnion and allantois. 
Limbs as in Batrachia ; one occipital condyle ; a sus- 
pensorium of the lower jaw ; mandible seg- 
mented ; heart with three chambers ; Monocondylia. 
Limbs as in Batrachia ; two occipital condyles ; no 
suspensorium of the lower jaw ; mandible not 
segmented ; heart with four chambers ; Mammalia. 

AGNATHA. 

The known members of the class Agnatha are a very small 
representation of those that once existed ; and they present a 
great variety of character, having little affinity with each other. 
Two sub-classes are most distinctly indicated. 
An osseous dermal skeleton with lateral limb-like 

appendages ; Ostracodermi. 

No osseous skeleton, nor lateral limb-like append- 
ages ; Marsipobranchii. 
OSTRACODERMI. 

The orders of this division are two. 
Orbits well separated ; no nostrils ; Arrhina. 
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Orbits separated by a plate which is pierced by two 

orifices, possibly nostrils ; Diplorrhina. 

To the Arrhina belong the families of the Pteraspididae and 
Cephalaspidae, and to the Diplorrhina that of the Mycteropidse. 
The latter has some affinity to the Pterichthyidse, which has 
similarly approximated orbits, or orifices which correspond with 
those provisionally termed orbits in Mycterops. They are sepa- 
rated in the Pterichythidae by a movable plate which is not perfor- 
ated. Pterichythidae differ in the possession of a peculiar dorsal 
shield, which resembles that of the Tunicate germs Chelyosoma. 
The tail, present in Pterichthys, is wanting in Bothriolepis, calling 
to mind the absorption of the tail in the Tunicates. The lateral 
appendages resemble, those of the Tunicate genus Appendicu- 
laria. For the above reasons I have placed the Pterichyidae in 
the Tunicata, as the type of a distinct order, the Antiarcha. 
This order may belong to the Ostracodermi. 

MARSIPOBRANCHII. 

This subclass has two orders. 
Branchial fissures communicating directly with the 

pharynx ; nasal sac perforating the palate ; Hypevotreti. 

Branchial fissures communicating with a common 

branchial passage which opens into the pharynx ; 

nasal sac not perforating palate ; Hyperoarti. 

To the Hyperotreti belong two families, the Myxinidae and 

the Bdellostomidae ; to the Hyperoarti one, the Petromyzontidae. 

PISCES, 

This class is divided into four subclasses. 

I. No suspensorium of the mandible. 

No dermal cranial ossifications ; ventral claspers ; 

no opercular bones ; no maxillary arch ; Holocephali. 

Dermal cranial ossifications and opercular bones ; 

no claspers ; no maxillary arch ; Dipnoi. 

II. A suspensorium of the mandible. 

No dermal cranial ossifications nor opercular 

bones ; claspers present ; Elasmobranchii. 



854 The American Naturalist. [October, 

Dermal cranial ossifications and opercular bones ; 

no claspers ; a maxillary arch ; Teleostomi. 

HOLOCEPHALI. 

But one order of this subclass known. 
A single external branchial fissure ; actinotrichia 
present ; basilars, axonosts and neural spines 
articulating with each other; pectoral fin with 
three axonosts and numerous basilars ; ventrals 
with elongate axonosts and basilars ; Chimceroidei. 

The order Chimceroidei embraces on,ly the family Chimaeridse. 

DIPNOI. 

There is but one order of this subclass known as yet. 
Actinotrichia; baseosts and axonosts of median fins 
continuous with neural spines ; paired fins with a 
single basal axonost and numerous segments 
continuous with it ; swim-bladder cellular ; Sirenoidei. 

Three families represent our knowledge of the order Sirenoidei; 
the Dipteridae, the Ceratodontidae, and the Lepidosirenidse. 

ELASMOBRANCHII. 

There are two orders of this subclass. 

A basioccipital and exoccipital elements ; actinotri- 
chia; baseosts and axonosts continuous with ' 
neural spines ; paired fins with a single basal 
axonost, and numerous others in line with it ; 
claspers simple ; Ichthyotomi. 

No basi or exoccipital ; median baseosts and axonosts 
continuous with vertebral spines ; several axo- 
nosts to paired fins, and numerous baseosts ; 
claspers complex ; actinotrichia ; Selachii. 

To the order Ichthyotomi belong the families Xenacanthidse 

and Cladodontidae. To the Selachii belong the following: 

(Squali^) Psammodontidse, Petalodontidse, Cochliodontidse, Cestra- 
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ciontidse, Spinacidae, Notidanidae, Lamnidse, Carchariidse, Squat- 
inidae, Rhinobatidae, Pristiophoridae-; {Rajce^ Pristidae, Squatinor- 
ajidae, Rajidse, Trygonidae, Myliobatidae. 



TELEOSTOMI. 

There are four superorders of this subclass, which are dis- 
tinguished by the fins. 

Dorsal, anal, pectoral, and ventral axonosts pre- 
sent, represented by a single element to each 
fin ; Rhipidopterygia. 

Dorsal, anal, pectoral, and ventral axonosts pre- 
sent, the dorsal and anal numerous, the 
pectoral in variable number, articulating 
with numerous well-developed baseosts; 
the ventral axonost single, with numerous 
baseosts ; Crossopterygia. 

Dorsal and anal exonosts as in the last ; no pec- 
toral exonost ; pectoral and ventral baseosts 
elongate, numerous ; Podopterygia. 

Dorsal and anal axonosts present; no pectoral 
axonost ; pectoral baseosts few and small ; 
ventral baseosts rudimental ; dorsal, and 
generally anal baseosts rudimental or want- 
ing ; axonosts not corresponding with neu- 
ral spines ; Actinopterygia. 

RHIPIDOPTERYGIA. 

Two orders of this superorder are known. 
Basseosts present in dorsal and anal fins ; pectoral 

fin ? Rhipidistia. 

Basseosts wanting to dorsal and anal fins ; caudal 
axonosts present, each one articulating with a 
neural spine ; pectoral fin ? Actinistia. 

To the Rhipidistia belongs the single family of the Tristi- 
chopteridae ; and to the Actinistia the Ccelacanthidae. 
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CROSSOPTERYGIA. 

I. Dorsal baseosts present ; pectoral axonosts uniserial. 
Pectoral fins a simple axis, when present ; body with 

dorsal and ventral shields; axonosts articulating 

with neural spines; x Placodermi. 

Actinotrichia present; axonosts articulating with neu- 
ral spines ; Haplistia. 

Median fin radii equal in number and articulating with 

baseosts ; Taxistia. 

II. No dorsal baseosts (or rudiments only) ; pectoral axonosts 
triserial. 

Median fin radii equal to and articulating with base- 
osts; axonosts not articulating with neural spines ; Cladistia. 

The Placodermi includes the families of the Coccosteida?, and 
Dinichthyidse. 

The Phaneropleuridae is the only known family of the Hap- 
listia ; while two are known to belong to the Taxistia, viz., 
the Holoptychiida? and the Osteolepidida?. To the Cladistia 
belongs only the existing family of the Polypteridae. 

PODOPTERYGIA. 

One order of this superorder is known. 

Median fins with actinotrichia, and with baseosts 
and axonosts corresponding with each other and 
with neural spines ; scapular arch suspended to 
cranium by a post-temporal element ; a precora- 
coid arch and interclavicles ; no preoperculum 
nor symplectic ; a notochord ; Chondrostei. 

To the order Chondrostei belong three families, the Polyo- 

dontidae and Accipenserida? without, and the Chondrosteidae with, 

branchiostegal radii. 

actinopterygia. 

Two tribes pertain to this superorder. 
Ventral fins abdominal ; a ductus pneumaticus ; no 
spinous dorsal fin ; parietal bones usually in con- 
tact; scales usually cycloid; Physostomi. 

1 The position of this order is not yet certain. 
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Ventral fins usually thoracic or jugular; no ductus 
pneumaticus; usually a spinous dorsal fin; parie- 
tal bones usually separated by the supraoccipital ; 
scales usually ctenoid ; Physoclysti. 

PHYSOSTOMI. 

I. Median fin rays with actinotrichia. 

Intercentra distinct, small; no centra. i Lysopteri. 

II. Median fin rays equal to and articulating with axonosts. 

«, Vertebrae complex, the pleurocentra and intercentra 

distinct. 

Anterior vertebra? similar ; Merospondyli. 

aa, Vertebra? with centra and intercentra both complete 

on part of the column at least ; amphiccelous; 

Anterior vertebrae similar; H alecoinoi'phi. 

aaa, Vertebrae (intercentra) opisthoccelous. 
Anterior vertebrae similar; a precoracoid arch and 

a coronoid bone; Ginglymodi. 

aaaa } Vertebrae (intercentra) amphiccelous. 
ft A ) Precoracoid arch. 

y, No symplectic bone. 
Pterotic simple ; anterior vertebrae modified, and 

with ossicula auditus ; parietals not distinct ; Ne-matognatki- 
Pterotic annular, including a cavity which is closed 
by a distinct bone; anterior vertebrae simple, 
without ossicula auditus; parietals distinct; Scyphophori. 
Y y, A symplectic bone. 
Anterior vertebrae coossified and with ossicula 

auditus ; pterotic simple ; Plectospondyli. 

Anterior vertebrae not modified ; pterotic simple ; 

parietals distinct; Isospondyli. 

ft ft, No precoracoid arch. 

Y, Scapular arch suspended to cranium. 
S, A symplectic. 
Anterior vertebrae and pterotic simple ; parietals 

separated by supraoccipital ; Haplomi. 

Anterior vertebrae modified ; parietals not separated ; Glanencheli. 

2 This order may belong to the Prodopterygia. 
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88. No symplectic. 
Anterior vertebrae simple; a preoperculum and 

palatine arch ; Ichthyocephali. 

yy. Scapular arch free from cranium. 
8. A symplectic bone. 
Hyoid arches developed ; Holostomi. 

88. No symplectic. 
Opercular bones and five osseous branchial arches, 

with ceratohyal ; Enchelycephali. 

Opercular bones, and one osseous branchial arch, 

ceratohyal ; Colocephali. 

No opercular bones, nor ceratohyal, nor osseous 

branchial arches ; Lyomeri. 

The families of the Physostomi are as follows : 
Lysopteri ; Palseoniscidae. 
Merospondyli ; Sauropsidae ; Pycnodontidse ; Stylodontidae ; 

Sphaerodontidae ; Macrosemiidae. 
Halecomorphi ; Amiidae. 
Ginglymodt ; Lepidosteidae. 
Isospondyli ; Dapediidae ; Lepidotidae ; Aspidorhynchidae ; Sau- 

rodontidae ; Osteoglossidae ; Heterotidae ; Galaxiidae ; Clu- 

peidae ; Chirocentridae ; Salmonidae ; Thymallidae ; Alepo- 

cephalidae; Gonorhynchidae ; Sauridae; Lutodiridae ; Au- 

lopidae ; Elopidae ; Albulidae ; Hyodontidae ; Notopteridae. 
Actinochiri ; Pelecopteridae. 
Plectospondyli ; Characinidae ; Sternopygidae ; Cobitidae ; Cyp- 

rinidae; Catostomidae. 
Scyphophori ; Mormyridae ; Gymnarchidae. 
Nematognathi ; Siluridae ; Hypophthalmidae ; Aspredinidae. 
Haplomi ; Esocidae ; Stratodontidae ; Umbridae ; Cyprinodon- 

tidae ; Amblyopsidae. 
Glanencheli ; Gymnotidaa. 
Ichthyocephali ; Monopteridae. 
Holostomi ; Symbranchidae. 

Enchelycephali ; Nemichthyidae ; Anguillidaa ; Congridae. 
Colocephali ; Muraenidae. 
Lyomeri ; Saccopharyngidae ; Eurypharyngidae. 
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PHYSOCLYSTI. 

I. Basilar bones of median fins well de- 

veloped ; 
Scapular arch suspended to cranium ; pectoral fin 

with numerous basilar bones ; Docopteri. 

II. Basilar bones of median fins rudimental 

or wanting. Pectoral basilars few. 

A. Scapular arch suspended to the anterior vertebrae. 
Maxillary bone distinct ; no interclavicles ; epi- 
branchials and pharyngeals present; inferior 
elements distinct; Opsithomi. 

AA. scapular arch suspended to cranium by a posttem- 
poral bone. 

a. Ventral fins abdominal. 
Branchial arches developed, third superior pharyn- 
geal enlarged; gill fringes linear; no inter- 
clavicles ; Percesoces. 
Epibranchials and superior pharyngeals reduced in 

number ; interclavicles ; gill-fringes linear ; Hemibranchii. 
Epibranchials and superior pharyngeals wanting; 

gill fringes in tufts ; Lophobranchii- 

aa. Ventral fins thoracic or jugular, 
ft Anterior (spinous) dorsal fin expanded into 
transverse laminae sessile on cranium. 
Cranium normal ; branchial bones present ; Discocephali. 

/Jft Spinous dorsal fin not traversely expanded. 

y. Posttemporal projecting freely from skull. 
First vertebra united by suture to cranium ; inter- 
calaria united behind supraoccipital ; basilar 
pectoral bones elongated; Pediculati. 

Posterior cephalic region normal ; the anterior 
twisted so as to bring both orbits on one side; 
inferior pharyngeals distinct Hcterosomata. 

Cranium normal, premaxillaries usually coossified 
with maxillaries behind, and the dentary with 
the articular ; pharyngeal bones distinct ; Plectognathi. 
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Cranium normal ; bones of jaws and pharyngeals 

distinct ; Percomorphi. 

Cranium normal, bones of jaws distinct ; third 
superior pharyngeal much enlarged and ar- 
ticulated with cranium; inferior pharyngeals 
coosified ; Pharyngognathi. 

yy. Posttemporal an integral part of the skull. 

Cranium normal ; bones of jaws distinct ; pharyn- 
geals separate ; Craniomi^ 
The families of the preceding order are the following : 

Docopteri; Dorypteridas (possibly Physostomous.) 

Opisthomi ; Mastacembelidae ; Notacanthidae. 

Percesoces; Opheocephalidae ; Mugilidse; Atherinidae; Sphy- 
raenidae ; Scombresocidae. 

Hemibranchii ; Pegasidae ; Gasterosteidae ; Fistulariidae ; Cen- 
triscidae ; Amphisilidae ; Dercetidae. 

Lophobranchii; Solenostomidae ; Syngnathidae ; Hippocampidaa. 

Discocephali ; Echeneididae. 

Pediculati ; Antennariidae ; Lophiidse. 

Heterosomata ; Pleuronectidae. 

Plectognathi ; Triacanthidae ; Balistidae ; Tetrodontidae ; Dio- 
dontidae ; Ostraciidse. 

Percomorphi ; (Anacanthini) Ophidiidae ; Gadidae ; Macruridae ; 
(Haplodoci) Batrachidaa ; (Cyclopteroidea) Cyclopteridae ; 
(Epilasmia) Acroneuridae, Chaetodontidae ; (Distegi) Scor- 
pasnidas ; Cottidae ; Blenniidae ; Gobiidae ; Platycephalidae ; 
Rhamphocottidae ; Agonidae ; Heterognathidae ; Gerreidae ; 
Carangidae ; Sillaginidae ; Pristipomatidae ; Scienidae ; 
Sparidae ; Percidae ; Berycidae ; Scombridae ; Trichiuridae ; 
Xiphiadidae ; (Labyrinthici) Osphromenidae ; Anabantidae. 

Pharyngognathi ; Embiotocidae ; Cichlidae ; Labridae ; Scaridae. 

Craniomi ; Triglidae ; Dactylopteridae. 

BATRACHIA. 

The eight orders of the class Batrachia are denned as follows : 

I. Basioccipital, supraoccipital, intercalary and supratem- 

poral bones present ; propodial bones distinct (Stegocephali). 
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a. One occipital cotyloid articulation. 

Vertebral bodies represented by basal and lateral 

elements (intercentra and centra) ; Ganocephali . 

aa. Two occipital condyles. 

Vertebrae represented by distinct and incomplete 
intercentra and centra (pleurocentra) ; atlas 
segmented ; Rhachitomi. 

Centra and intercentra complete, making two ver- 
tebral bodies to each neural arch ; Embolomeri. 

No centra ; intercentra, each supporting a neural 

arch ; Microsanri. 

II. Basioccipital, supraoccipital, and supratemporal bones 
wanting ; propodial bones distinct ; no urostyle ( Urodela). 

a. An os intercalare. 
Palatine arch and vomer present ; Proteida. 

aa. No os intercalare. 
A maxillary arch and vomers ; Psendosauria. 

No maxillary arch or vomers ; Trachystomata. 

III. Basioccipital, supraoccipital, intercalare, and supratem- 
porals wanting ; frontals and parietals connate ; propodial 
bones connate ; lumbosacral vertebrae united into a uros- 
tyle (Saliefitid). 

A palatine arch and vomers ; Anura. 

STEGOCEPHALI. 

Of the Ganocephali two families are known, the Trimeror- 
hachidse without, and the Archegosauridae with neural spines 
of the vertebrae. 

The Rhachitomi possess but one family, the Eryopidse. To 
this family belongs the Labyrinthodontia. 

Of the Embolomeri one family is known, the Cricotidse. 

The Microsauri embraces the following families; Branchio- 
sauridae ; Hylonomidae ; Molgophidae ; Phlegthontiidae. 

URODELA. 

Under the Proteida the only family known is the Prote'idae. 
The Pseudosauria embraces the following families : Crypto- 
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chidse ; Amblystomidae ; Hynobiidae ; Plethodontidae ; Thorii- 
dae ; Desmognathidae ; Salamandridae ; Pleurodelidae ; Amphi- 
umidae ; Caeciliidae. 

The Trachystomata includes only the family of the Sirenidae. 

SALIENTIA. 

The Anura has the families arranged under the following sub- 
orders : 
Internal nostrils opening together on the middle 

line; no tongue; coracoids connected by a 

cartilage on each side; Aglossa. 

Internal nostrils separate ; a tongue ; coracoids 

connected by a separate cartilage on each 

side ; Arcifera. 

Internal nostrils separate ; a tongue ; a single 

median cartilage connecting all the coracoids ; 

scapular arch free ; Firmisternia. 

As in Firmisternia, but scapular arch articulated to 

skull ; Gastrechmia. 

(Aglossa) : Xenopidae ; Pipidae. 
(Arcifera): Discoglossidae ; Bufonidae; Dendrophryniscidae; 

Asterophydidae ; Pelodytidae; Scaphiopidae ; Hylidae ; Cys- 

tignathidae ; Amphignathodontidae ; Hemipbractidae. 
(Gastrechmia) : Hemisidae. 
(Firmisternia) : Engystomidae ; Phryniscidae ; Dendrobatidas ; 

Cophylidae ; Dyscophidae ; Cblostethidae ; Ranidae ; Cera- 

tobatrachidae. 

MONO COND YLIA. 

There are two subclasses of Monocondylia. 

Anterior limbs ambulatory, with numerous carpal and 
metacarpal bones ; two aorta roots ; integument 
consisting partly of scales ; Reptilia. 

Anterior limbs volant, with the carpals and metacarpals 
more or less coossified and reduced in numbers ; in- 
tegument consisting in part of feathers ; one aorta root ; Aves. 
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REPTILIA. 

Nine orders of Reptilia are known. 

I. The quadrate bone united with the adjacent elements by 
suture. 

A. Cranium with one postorbital bar. 
' a A paroccipital bone. 

A supratemporal bone ; ribs two-headed on cent- 
rum; carpals and tarsals not distinct in form 
from metapodials ; Ichthyopterygia. 

No supratemporal ; sub- and post-pelvic ossifica- 
tions; interclavicle and clavicles separated 
from and below scapular arch ; ribs one- 
headed ; coracoid large, free ; Testudinata. 
<*<* No paroccipital bone. 

Ribs mostly two-headed, capitulum intercentral ; 
clavicles and interclavicles forming part of 
shoulder-girdle; no sub- or post-pelvic bones ; 
pelvic elements below plate-like , obturator 
foramen small or none; Theromora. 

Ribs one-headed ; scapula triradiate ; no clavicles ; 
coracoid large, distinct; no sub- or post- 
pelvic bones ; Plesiosauria. 
AA. Cranium with two postorbital bars. 
«. No paroccipital bone ; (no supratemporal). 

Ribs two-headed ; no interclavicle ; external 

digits greatly elongate to support a patagium ; Omithosauria. 

Ribs two-headed; no interclavicle; acetabulum 

perforate ; feet ambulatory ; no patagium ; Dinosauria. 

Ribs two-headed ; an interclavicle ; acetabulum 

closed ; feet ambulatory ; no postfrontal bone ; Crocodilia. 

Ribs one-headed ; an interclavicle ; acetabulum 

closed ; feet ambulatory ; Rhynchocephalia. 

II. The quadrate bone loosely articulated with adjacent 
elements, and only proximally. 
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The quadrate bone in contact only with adjacent 
elements; no intercalare; supratemporal pres- 
ent ; ribs one-headed ; Squamata 

The order Ichthyopterygia embraces the families of Ichthyo- 
sauridae and Mixosauridse. 

Two families enter the Ornithosauria, viz., the Pteranodonti- 
dse and the Pterodactylidae. 

The Dinosauria embraces two suborders, as follows : 
Inferior pelvic elements directed downwards ; Saurischia. 

Pelvic elements directed backwards ; Orthopoda. 

The families of the Saurischia are the Cetiosauridas, Cceluridas 
and Megalosauridae. Those of the Orthopoda are the Agathaum- 
idae, Omosauridae, Scelidosauridae, and Iguanodontidae. 

The order Crocodilia embraces one suborder, as follows : 
Nareal canal underoofed to behind larynx ; no epip- 
terygoid, nor clavicle ; pelvis excluded from 
acetabulum ; Eusuchia. 

Under the Eusuchia we know the families Crocodilidae, Gonio- 
pholidas, and Teleosauridas. 

The Rhynchocephalia is a varied order. Its contents fall 
into two suborders : 
Premaxillary region forming a toothless beak ; ribs 

with uncinate process ; Sphenodontina. 

Premaxillary region not beaked ; uncinate processes 

wanting ; Choristodera. 

To the Sphenodontina belongs the Sphenodontidae. The 
Champsosauridae from the suborder Choristodera, on account of 
their many peculiarities, the most important of which now known 
is the separation of the os dentatum from the axis. 

The order Testudinata presents four subordinal modifica- 
tions, as follows : 

I. No descending processes of the parietal bones. 
Vertebrae and ribs free and separated from a bony 

exoskeleton ; no descending processes of the 

parietals ; Athecce. 

II. A carapace and plastron, and descending process of 

parietals. 
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«. Sacral and caudal ribs articulating with neural 
arches only. 
Neck bending in vertical plane, last cervical 
articulating with first dorsal by zygapophyses 
only ; pelvis not anchylosed ; marginal bones 
wanting or rudimental ; Trionychoidea. 

««. Sacral and caudal ribs articulating with body 
of vertebrae only. 
As the last ; but marginal bones present and con- 
nected with ribs, and last cervical and last 
dorsal vertebrae articulating by bodies ; pelvis 
not anchylosed to plastron. Cryptodira: 

Neck bending in horizontal plane, the last cervical 
and first dorsal vertebrae articulating by 
bodies ; pelvis anchylosed to carapace and 
plastron; marginal bones present and con- 
nected with ribs ; Pleurodira. 
The Athecce includes the single family of the Dermochelydse. 
The Trionychoidea includes only the Trionychidse. 
The Cryptodira embraces the Cheloniidae, Testudinidae, Cinos- 
ternidae, Dermatemydidae, Chelydridae, Baenidae and Adocidae. 

The Pleurodira includes the Pleurosternidae, Sternothaeridae 
Pelomedusidae, Plesiochelydidae, Chelydidae and Carettochely- 
didae. 

The order Theromora includes six suborders. 

I. Palate closed except posteriorly. 

A temporal foramen ; Placodontia. 

II. Palate open anteriorly for nares. 

A. The coracoid bone large, reaching sternum. 

Dentition abundant ; pubis and ischium plate-like ; 

ribs one-headed; Proganosauria. 

Dentition abundant ; ribs two-headed ; Parasuchia. 

Four or five sacral vertebrae ; centra not noto- 
chordal ; no intercentra; dentition imperfect 
or wanting ; obturator foramen minute ; Anomodontia 

AA. The coracoid reduced, not reaching sternum. 

Ribs two-headed ; two or three sacral vertebrae ; 

Am. Nat. — October. — 2. 



866 The American Naturalist. [October, 

centra generally notochordal ; intercentra 

generally present ; dentition abundant ; Pelycosauria. 

Ribs single-headed ; temporal fossa overroofed ; 

dentition abundant ; intercentra ; Cotylosauria. 

The Placodontia include the Placodontidse only. The Para- 

suchia include the Belodontidae, and probably the Aetosauridae. 

The Progansauria, the Mesosauridae, the Procolophonidae, Palaeo- 

hatteriidae, Homceosauridae, Proterosauridae and Rhynchosauridae. 

The Cotylosauria include the Pariasauridae and the Diadectidae. 
The Pelycosauria embraces the families of the Clepsydropidae, 

Pariotichidae, and Bolosauridae. The Anomodontia includes the 

single family of the Dicynodontidae, and perhaps the Endothio- 

dontidae. 

The Plesiosauria embraces the following families : Plesiosau- 

ridae, Nothosauridae, and Lariosauridae. 

The Squamata is an extended group, which is represented by 

three sub-orders, which are defined as follows : 

Alisphenoid modified as epipterygoid, or wanting, 
leaving brain-case open; parietals flat; an 
interclavicle and clavicle ; teeth with dentinal 
roots ; Lacertilia. 

Epipterygoid present; parietals decurved, par- 
tially enclosing brain-case ; no clavicle nor 
interclavicle ; teeth with osseous roots ; Pythonomorpha. 

No epipterygoid ; brain-case enclosed in front ; no clavi- 
cle nor interclavicle ; no fore-limbs; Ophidia. 
The Lacertilia embraces the following superfamilies. 

I. Prootic not produced beyond arched body ; acrodont ; 

olfactory lobes not underarched ; two suspensoria. 

No clavicle nor interclavicle ; no columella ; 

tongue papillose, extremity sheathed ; Rhiptoglossa. 

A clavicle proximally simple; an anchor- 
shaped interclavicle ; a columella ; tongue 
papillose, not sheathed ; Acrodonta. 

II. Prootic bone not produced beyond arched body ; den- 

tition pleurodont ; olfactory lobes not underarched ; 
two suspensoria. 
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A clavicle proximally simple ; an anchor-shaped 
interclavicle ; a columella ; tongue papil- 
lose, not sheathed ; Iguania. 

III. Prootic bone not produced beyond arched body ; 
dentition pleurodont, or nearly so ; two suspensoria. 

a. Clavicle simple proximally ; olfactory lobes not un- 
derarched by frontal. 
Interclavicle cruciform ; tongue papillose ; Diploglossa. 

aa. Clavicle proximally simple ; olfactory lobes under- 
arched by frontal. 
Vertebrae proccelous ; tongue smooth ; Thecaglossa. 

Vertebrae amphicoelous ; tongue papillose ; Geccovarani. 

aaa. Clavicle proximally expanded ; olfactory lobes un- 
derarched by os frontale. 
Tongue papillose or smooth ; Nyctisaura. 

aaaa. Clavicles, when presen t, expanded proximally ; 
olfactory lobes not underarched. 
Clavicles, interclavicle, and sternum present ; 

surangular distinct ; tongue scaly ; Leptoglossa. 

Clavicles, interclavical and sternum absent; 

tongue scaly ; Typhlophthalmi. 

IV. Prootic bone produced beyond arched body ; one sus- 
pensorium (=supratemporal wanting) ; pelvic arch rudi- 
mentary or wanting. 

Frontal bone underarching olfactory lobes ; su- 

praoccipital gomphosis internal ; no orbito- 

sphenoid ; Anguisauri. 

Frontal bone underarching olfactory lobes ; su- 

praoccipital gomphosis external ; an orbito- 

sphenoid ; OpheosauH. 

The families of these suborders are the following : 
Rhiptoglossa ; Chamseleonidse. 
Acrodonta ; Agamidse. 
Iguania ; Iguanidae, Anolidse. 
Diploglossa ; Zonuridse, Pygopodidae, Anguidse, Xenosauridse, 

Helodermidae. 
Thecaglossa ; Varanidae. 
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Geccovarani; Uroplatidae. 

Nyctisaura ; Eublepharidae, Gecconidae. 

Leptoglossa ; Xantusiidae, Teidae, Lacertidae, Gerrhosauridae, 

Scincidae. 
Typhlophthalmi ; Acontiidae, Anelytropidae. 
Anguisauri ; Aniellidae. 
Opheosauri ; Chirotidae, Amphisbaenidae, Trogonophidae. 

The Pythonomorpha embraces two families, the Plioplatecar- 
pidae, and the Mosasauridae. 

The Ophidia include the following superfamilies. 

A. Supratemporal intercalated in the cranial walls. {Angio- 
stomata.) 

a. No ectopterygoid ; palatines bounding choanae post- 
eriorly ; ethmoturbinal forming part of roof of mouth ; 
rudiments of a pelvis. (Scolecopfyidia.) 
Maxillary bone fixed to perfrontal and premaxil- 

lary ; a pelvis ; Catodonta. 

Maxillary bone vertical and free from all others; 

no pelvis ; Epanodonta. 

aa. An ectopterygoid ; palatines not bounding choanae 
posteriorly. 
Maxillary bone free, horizontal ; Tortricina. 

AA. Supratemporal attached scale-like to cranial walls, pro- 
duced freely posteriorly; ectopterygoid present (Eury- 
stomata.) 
Maxillary bone horizontal, in contact with the 
premaxillary, and furnished with solid teeth ; 
no rudiments of pelvis ; Asinea. 

Maxillary bone horizontal, thickened in front, and 
not reaching premaxillary, and bearing a 
perforate tooth ; Proteroglypha. 

Maxillary bone vertical, not reaching premaxil- 
lary, articulating with the prefrontal by a 
ginglymus, and to the ectopterygoid without 
imbrication, and bearing a perforated tooth ; Solenoglypha. 
The families embraced by these superfamilies are as follows : 
Catodonta ; Stenostomidae. 
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Epanodonta ; Typhlopidae. 

Tortricina ; Tortricidae, Uropeltidae. 

Asinea ; Xenopeltidae, Pythonidae, Boidae, Charinidas, Ach- 

rochordidae, Nothopsidae, Colubridae. 
Proteroglypha ; Hydrophidae, Najidae, Elapidae, Dendraspididae. 
Solenoglypha ; Causidae, Atractaspididas, Viperidae, Crotalidae. 

AVES. 



There are four superorders of the birds, as follows : 

Metacarpal and carpal bones all distinct, the digits 
with ungues ; caudal vertebrae numerous, un- 
modified ; clavicles united ; pelvic elements 
distinct; teeth present ; ■ Saururce. 

Metacarpals and carpals coossified ; digits without 
ungues ; caudal vertebras moderately numer- 
ous, without ploughshare bone; clavicles 
distinct ; pelvic elements coossified ; teeth 
present ; Odontolcce. 

Metacarpals and pelvic elements coossified ; cau- 
dal vertebras reduced, with a pygostyle or 
plowshare bone ; vertebrae biconcave ; teeth 
present ; Odontotomies. 

Metacarpals and carpals coossified ; pelvic elements 
coossified; clavicles coossified; caudal verte- 
brae few, terminating in a plowshare bone ; 
vertebrae mostly saddle-shaped ; no teeth ; Eurhipidurcs. 

The SauruRjE includes but one order, which is defined as 

follows : 

Vertebrae biconcave ; feathers arranged in one 

series on each side of the caudal vertebras ; Omithopappi. 

To this order but one family belongs, viz., the Archaeoptery- 

gidae. 

The superorder Odontolcce includes also but one order. 

Teeth in a grove ; sternum without keel ; wings 

rudimental ; pelvic bones free posteriorly ; Dromceopappi. 
The Dromceopappi has but one family, the Hesperornithidae. 
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To the Odontotorm^e one order only is referred. It is thus 

characterized : 

Teeth in sockets; sternum keeled; wings well 
developed ; ischium and pubis free pos- 
teriorly ; Pteropappi. 
The family of the Ichthyornithidae is the only one known to 

belong to the Pteropappi. 

The superorder Eurhipidur^e includes all recent birds. There 

are three orders, which are denned as follows : 

Palate dromaeognathous ; pelvic elements free pos- 
teriorly ; Dromceognathce. 

Palate not dromaeognathous ; pubis free from 
ischium ; integument covered uniformly with 
feathers, which are not differentiated on the 
wings ; Impennes. 

Palate not dromaeognathous ; vertebrae mostly 
saddle-shaped; ilia and ischia anchylosed 
behind; ilia anchylosed to sacrum; mandi- 
bular rami coossified at symphysis ; feathers 
with definite local distribution, those of the 
fore limb much deferentiated ; Euornithes. 

The Dromceognathce include the following suborders : 

Sternum without keel ; clavicles ; wings rudimental ; Struthiones. 

Sternum without keel ; no clavicles ; wings rudimental ; Apteryges. 

Sternum with keel ; clavicles ; wings rudimental ; Gastornithes . 

Sternum with keel ; clavicles ; wings functional ; Crypturi. 

The families belonging to these orders are the following : 

Struthiones; Struthionidae, Rheidae, Casuariidae, Dromaeidse, 
Dinornithidae, Aepiornithidae. 

Apteryges; Apterygidae. 

Gastornithes; Gastornithidae. 

Crypturi ; Crypturidae. 
To the Impennes but one suborder belongs. This is the Ptilopteri. 

Ilium not anchylosed with sacrum ; bones of wing not 
foldable on each other ; metacarpals not separated ; 
hallux directed forwards ; feathers scale-like ; ver- 
tebrae opisthoccelous ; Ptilopteri. 
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The Ptilopteri includes the single family of the Aptenodytidae 
or penguins. 

The Euornithes include numerous suborders, which are defined 
as follows : 

I. Maxillopalatines united across the middle of the palate. 
(Desmognathce). 

A. Four toes directed forwards (pamprodactylous). 

Toes webbed ; no basipterygoids ; Steganopodes. 

Toes free ; vomer unossified ; no basipterygoid 
processes ; 

AA. Three toes directed forwards. 1 

Short basipterygoid processes ; toes generally 
webbed ; praecocial ; 

No basipterygoid processes ; bill and legs slender ; 
toes generally free ; altricial ; 

Bill and claws hooked ; toes free ; altricial ; ver- 
tebrae saddle-shaped ; 

Bill hooked ; toes free ; vertebrae opisthoccelous ; 
rostrum movably articulated with skull ; 
basipterygoids ; 

Toes free ; vertebrae saddle-shaped; rostrum fixed; Coccygomorpha. 
AAA. Two toes directed forwards and two backwards. 

Rostrum freely articulated with the skull ; ver- 
tebras opisthocoelous ; Psittaci. 

II. Maxillopalatines not united across the palate ; vomer nar- 
rowed and acute in front. (Schizognathcel) 

A. Toes three forwards (anisodactylous). 
Schizorhinal ; toes webbed ; 
Toes free ; legs long ; feathers with after shaft ; 

prsecoces ; 
No basipterygoids ; lachrymal bones coossified 

with rostrum ; toes free ; 
Toes free ; hallux rudimental ; 
Toes free ; hallux well developed ; two carotids ; 
Toes free ; hallux well developed ; one carotid 

artery ; basipterygoids ; 

1 Except Cuculidse, which are zygodactylous. 



Colioidei. 



Chenomorptuz. 



Herodii. 



Accipitres. 



Heterospondyli. 



CecomorphcB. 

Gralla. 

Opisthocomi. 

Gallina. 

Pullastrcz. 

Micropodioidei. 



872 The American Naturalist. [October, 

AA. Toes two in front (heterodactylous). 
Toes free ; hallux well developed ; basipterygoids 

present ; Trogonoidei. 

III. Maxillopalatines not united on median line ; vomer sin- 
gle, truncate, and excavated in front. (Aigitkognatkce.) 

A. Toes three in front (anisodactylous). 

Toes free ; hallux well developed ; tarsometa- 
tarsus with five tendinous canals ; basiptery- 
goids wanting or rudimental ; sternum with 
two notches ; no caeca coli ; one carotid artery ; Passer es. 

AA. Four toes directed forwards (pamprodactylous). 

Toes free ; no basipterygoids ; sternum entire 
posteriorly ; tensor patigii brevis muscle at- 
tached to a tendon which extends to the 
manus ; no cceca ; Micropodioidei. 

IV. Maxillopalatines separate ; vomer dou- 
ble, represented by two laminae. (Saw-ognathce.) 

A. Two toes directed forwards. 
Feet zygodactylous ; no cceca coli ; no inter- 
clavicle ; one carotid artery ; Picoidei. 
The arrangement of the above orders is not expressive of their 
true affinities in all cases. Thus the Colioidei, Cocygomorphae, 
Micropodioidei, Trogonoidei, and Picoidei, are more or less re- 
lated, and sometimes brought together into a single heterogeneous 
order called the Picariae. 

The families of the Euornithes are as follows : 
Steganopodes ; Phaetonidae, Fregatidae, Pelecanidae, Sulidae, Pha- 

lacrocoracidae, Plotidae. 
Chenomorphce ; Palamedeidae, Anatidae, Phcenicopteridae. 
Herodii ; Ibididae, Ciconiidas, Balaenicipitidae, Ardeidae. 
Accipitres ; Cathartidae, Falconidae, Pandionidae, Strigidae. 
Psittaci ; Psittacidae. 
Cecomorphce ; Colymbidae, Heliornithidae, Alcidae, Laridae, Pro- 

cellariidae. 
Grallce ; Chionidae, Thinocoridae, Glareolidae, Dromadidae, 
Charadriidae, Otididae, Eurypygiidae, Rhinochetidae, Caria- 
midae, Psophiidae, Gruidae, Rallidae. 



I88g.] 



Synopsis of the Families of Vertebrata. 



873 



Opisthocomi ; Opisthocomidae. 

Gallince : Tetraonidae, Phasianidae. 

Pullastrce ; Cracidae, Megapodiidae, Pteroclidae, Dididae, Colum- 
bidae. 

Colioidei : Coliidae. 

Heterospondyli ; Steatornithidae. 

Coccygomorphce ; Cuculidae, Coraciidae, Alcedinidae, Upupidae, 
Musophagidae, Todidae, Momotidse, Bucerotidae, Rhamphas- 
tidae, Caprimulgidae, Bucconidae, Indicatoridae. 

Micropodioidei ; Cypaelidae, Trochilidae. 

Trogonoidei ; Trogonidae. 

Picoidece ; Picidae. 

Passeres. This order is divided into five superfamilies as follows : 



Tensor patagii 
brevis pas- 
serine; syr- 
inx, 



Mesomy- 
odian, 



Menuroidei. 
Eurylcemoidei. 

Tyrannoidei. 

Formicaroidei. 
Passeroidei. 



Tensor patagii brevis picarian ; 

^ desmopelmous ; 
bronchiotracheal ; 
schizopelmous, 
tracheal ; schizo- 
pelmous. 
__ Acromyodian schizopelmous ; 
The families of these superfamilies are the following : 
Menuroidei ; Menuridae, Atrichornithidae. 
Eurylcemoidei ; Eurylaemidae. 
Tyrannoidei ; Xenicidae, Philepittidae, Pittidae, Tyrannidae, Cotin- 

gidae, Phytotomidae. 
Formicaroidei : Conopophagidae, Pteroptochidae, Formicariidae. 
Passeroidei; Alaudidae, Motacillidae, Timaliidae, Liotrichidae, 
Muscicapidae, Turdidae, Cinclidae, Troglodytidae, Chamsei- 
dae, Hirundinidae, Artamidae, Laniidae, Paridae, Paradisiidae, 
Corvidae, Sturnidae, Meliphagidae, Nectariniidae, Certhiidae, 
Ploceidae, Tanagridae, Icteridae, Fringillidae. 



MAMMALIA. 



Two subclasses are known to belong to this class. 
An interclavicle ; a large coracoid articulating with 
the sternum ; 



Prototheria. 
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No interclavicle ; coracoid very small, coossified 

with scapula ; not reaching sternum ; Eutheria. 

Of the Prototheria, there are probably three orders of which 
species are known, but the location of the two first enumerated 
below is not certain. 
Incisors reduced ; molars with compressed cutting 

crowns, and undivided roots ; Protodonta. 

Incisors enlarged; molars with tubercular grind- 
ing surfaces, and distinct roots ; Multittiberculata. 
No true teeth at maturity ; Ornithostomi. 

The families are the following : 
Protodonta ; Dromatheriidae. 
Multituberculata ; Tritylodontidae, Plagiaulacidse, Chirogidae, 

Polymastodontida?. 
Ornithostomi ; Ornithorhynchidae, Echidnidse. 

The Eutheria are represented by the following numerous 
orders. 

I. Marsupial pelvic bones (generally) ; palate perforated ; 
(vagina double ; placenta wanting ; corpus callosum 
rudimental ; cerebral hemispheres small.) (Didelphia.) 

One deciduous molar tooth ; Marsupialia. 

II. No marsupial bones ; palate generally entire ; (one vagina ; 

placenta and corpus callosum well developed.) {Mono- 
delpkia.) 

A. Posterior limbs wanting, or represented by minute 
rudiments ; anterior limbs oar-like. (Mutilata^) 
Elbow joint inflexible ; carpals discoid, and, with 
the phalanges, separated by cartilage ; lower 
jaw without ascending ramus ; Cetacea. 

Elbow joint flexible ; carpals and phalanges with 
close articulations; mandible with ascending 
ramus; Sirenia. 

AA. Posterior limbs present ; ungual phalanges 
compressed and curved on one or all the feet. 3 
( Unguiculata^) 

3 Except Mesonychidse, some Glires, and posterior feet of some Edentata. 
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/?. Carpal and tarsal bones generally in linear 
series. 

Y. Teeth without enamel ; no incisors. 
Limbs ambulatory ; hemispheres small ; Edentata. 

yy. Teeth with enamel ; incisors present. 
No postglenoid process ; mandibular condyle not 
transverse ; mastication proal ; limbs not 
volant ; hemispheres small ; Glires. 

Anterior limbs volant ; hemispheres small ; Chiroptera. 

A postglenoid process ; mandibular condyle 
transverse ; mastication orthal , no scapho- 
lunar bone ; 4 hemispheres small, smooth ; Bunotheria. 

A postglenoid process ; limbs not volant, with a 
scapholunar bone ; mastication orthal ; hem- 
ispheres larger, convoluted; Carnivora. 
PP. Carpal and tarsal bones alternating; faceted. 
Anterior limbs prehensile ; mandibular condyle, 

and mastication transverse ; Ancylopoda. 

AAA. Posterior limbs present ; ungual phalanges not 
compressed and hooked. 5 (Ungulata) « 

/?. Carpal, and usually tarsal bones in linear series. 6 
Limbs ambulatory ; teeth with enamel ; Taxeopoda. 

/?/?. Tarsal bones alternating ; carpals linear or re- 
versed diplarthrous. 
Cuboid bone partly supporting navicular, not in 

contact with astragalus ; no canine teeth ; Proboscidea. 

/9/9/S. Both tarsal and carpal series more or less 
alternating ; the distal row inwards. 
Os magnum not supporting scaphoides ; cuboid 
supporting astragalus ; superior molars tri- 
tubercular ; Amblypoda. 

Os magnum supporting scaphoides ; superior mo- 
lars quadritubercular ; 7 Diplarthra. 

* Except Talpa and Erinaceus. 
6 Except in the Hapalidse. 

6 Except in Dendrohyrax. 

7 Except Pantolestidse. 
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The families embraced in the above orders are the following : 

Marsupialia ; ( Polyprotodontid) ; Triconodontidae, Amphi- 
theriidae. Myrmecobiidae, Dasyuridae, Didelphidae, Perame- 
lidae ; (Diprotodontid) ; Phascolomyidae, Phalangistidae, Tarsi- 
pedidae, Diprotodontidse, Macropidae, Thylacoleontidae. 

Cetacea ; {Archceoceti) ; Zeuglodontidae ; (Odontoceti) ; Squalo- 
dontidae, Platanistidae, Physeteridae, Delphinidae, (Mysta- 
coceti) ; Balaenidae. 

Sirenia ; Prorastomidaa, Halitheriidae, Manatidae, Halicoridae, 
Rhytinidae. 

Bunotheria; (Pantotheria) ; Amblytheriidae ; {Creodontd) ; Meso- 
nychidae, Esthonychidaa, Arctocyonidae, Miacidae, Hyaano- 
dontidae, Leptictidae, Centetidae ; (Insectivord) ; Galeopithe- 
cidae, Tupaeidae, .Solenodontidae, Macroscelididae, Talpidas, 
Adapisoricidae, Mythomyidae, Scalopidae, Chrysochloridae, 
Erinaceidae, Myogalidae, Soricidae ; {Tceniodontd) ; Ectoga- 
nidae, Stylodontidae ; (Tillodontd) ; Tillotheriidas. 

Edentata; Oiycteropodidaa, Manidse, Bradypodidae, Megathe- 
riidae, Myrmecophagidae, Dasypodidae, Glyptodontidaa. 

Glires ; (Simplicidentatd) ; Sciuridae, Muridae, Hystricidae ; 
(Duplicidentatd), Leporidae. 

Chiroptera; (Animalivord) ; Phyllostomidae, Desmodontidae, Rhi- 
nolophidae, Noctilionidae, Vespertilionidae, Emballonuridae ; 
(Frugivord), Pteropidae. 

Carnivora; (Fissipedid) ; Cercoleptidae, Procyonidae, ^Eluridse, 
Canidaa, Bassarididai, Mustelidae, Protelidae, Arctictidae, 
Viverridae, Cynictidae, Suricatidae, Cryptoproctidae, Nim- 
ravidae, Felidae, Hyaenidae ; (Pinnipedid) ; Phocidae, Otariidae, 
Odobaenidaa. 

Ancylopoda ; Chalicotherriidae. 

Taxeopoda; (Condylarthrd) ; Periptychidae, Phenacodontidaa, Me- 
niscotheriidae ; (Toxodontid); Proterotheriidae, Mesotheriidae, 
Toxodontidae, Macraucheniidae ; {Hyracoided) ; Hyracidae ; 
{Daubentonioided) ; Chiromyidas; (Quadriimand) ; Mixodec- 
tidae, Adapidae, Anaptomorphidae, Tarsiidae, Lemuridae, 
Hapalidae, Cebidae, Cercopithecidae ; (Anthropomorphd) ; 
Simiidae, Hominidae. 
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Proboscidia ; Dinotheriidae, Elephantidae. 

Amblypoda; (Taligradd) ; Pantolambdidae ; (Pantodontd) ; Cory- 
phodontidse ; {Dinoceratd) ; Uintatheriidse. 

Diplarthra ; {Perissodactyld) ; Lophiodontidae, Triplopidae, 
Caenopidae, Hyracodontidae, Rhinoceridae, Tapiridse, Lamb- 
dotheriidae, Menodontidae, Palaeotheriidae, Equidae; (Artio- 
dactyld); Pantolestidse, Eurytheriidae, Anoplotheriidae, Dicho- 
buniidae, Caenotheriidae, Anthracotheriidae, Xiphodontidae, 
Suidae, Hippopotamidae, Merycopotamidae, Dichodontidae, 
Oreodontidae, Poebrotheriidae, Protolabididae, Camelidae, 
Eschatiidae, Tragulidae, Moschidae, Bovidae, Cervidae. 



NOTES ON THE ARCHEOLOGY AND ETHNOLOGY 
OF EASTER ISLAND. 

BY WALTER HOUGH. 

TOASTER Island forms the southwesterly extremity of the 
Polynesian Archipelago, in S. lat. 27 °, W. long. 109 , 
about 1900 miles west of Santiago, Chili. It is roughly twelve 
miles long by four wide, volcanic in origin. It is inhabited now 
by a remnant of Malayo-Polynesian stock. 

From an archeological point of view, this island is very in- 
teresting; stone images, carved stones, subterranean dwellings, 
weapons, tools, cave ossuaries, etc., abound. One of the last acts 
of the late Professor Spencer F. Baird was to induce the Navy 
Department to send a vessel to explore the island, and bring 
back representative specimens. The U. S. S. Mohican, then at 
Tahiti, was detailed, and the fruits of the successful twelve days' 
exploration are to be seen in the North and West halls of the 
National Museum, consisting of several stone images, carved 
stones, painted slabs, and the fine collection of smaller objects 
procured by Paymaster W. J. Thomson, U. S. N. 



